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Abstract 
 
Despite its rising significance, research on temporary population mobility in the Developed 
World, remains sparse, fragmented, and largely descriptive in nature. If progress in 
understanding is to be made, it is argued that a more systematic approach to measuring the 
space-time dynamics of temporary mobility is needed. The problems and issues in measuring 
temporary forms of movement are reviewed, and nine distinct facets of mobility are then 
identified, each of which captures a particular aspect of mobility behaviour. Five of these that 
pertain to the temporal dimension of population movement are explored and a series of 
measures for each outlined and illustrated using data from the Australian Population Census 
and the National Visitor Survey. Results reveal the interdependence of space-time measures, 
delineate several outstanding measurement tasks and underline the need for more 
comprehensive data sources.  
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1.  Introduction 
 
For the population geographer, tourism encompasses a diverse range of activities in space and 
time that together comprise one element of temporary population mobility. Temporary 
mobility, defined here as non-permanent moves involving at least one night away from home, 
also includes moves that are oriented to production (work or business), as well as those that 
occur for other consumption-related purposes (eg hospitalisation). Increased attention over the 
past decade has enhanced understanding of many specific forms of temporary movement 
spanning all of these categories. Progress has also been made in identifying connections 
between different forms of mobility (see eg Hall and Williams 2002), and in developing 
conceptual frameworks that aid interpretation (Bell and Ward 2000). What is as yet missing 
from this emerging corpus of research is a clearly defined and commonly agreed set of 
metrics that capture the space-time dynamics of temporary mobility.    
 
There are a number of reasons to call for a more systematic approach to measuring non-
permanent forms of population movement (Bell et al. 2002). Development of a set of robust 
statistical tools should encourage and equip researchers to adopt a rigorous approach to 
measuring the phenomenon. Use of a standard set of measures also facilitates comparative 
analysis. Data describing a particular form of movement take on greater meaning when placed 
in a comparative framework. Commonalities and differences between various forms of 
mobility also become more readily apparent, which aids classification and theorisation. At a 
fundamental level, it also seems inherently sensible to establish a common framework against 
which to interpret an ostensibly diverse array of phenomena that share so many key features 
in common. Indeed, one clear benefit of a standard metric would be to promote greater 
coherence, if not integration, among a remarkably fragmented literature (Bell 2001).  
 
In practice, the task of assembling a comprehensive set of measures of temporary mobility is 
by no means straightforward. Even in the field of permanent migration, differences in the way 
migration is captured in statistical collections, together with the traditional problems arising 
from the division of space and the measurement of distance, have severely handicapped 
comparative analysis, and proposals for robust general measures are only now beginning to 
emerge (Bell et al. 2002, Rees et al. 2000). In the case of temporary mobility, these problems 
are compounded by the multidimensional nature of the phenomenon. Bell (2001) identified a 
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series of differences between permanent and temporary migration, most prominent among 
which were the latter’s variable duration, repetitive nature and seasonal variation.  
 
This paper builds on earlier work (Bell 2001, Bell and Ward 1998a, 1998b 2000; Bell et al. 
2002) in the endeavour to delineate, for the first time, a battery of measures and techniques 
that capture in a quantitative way the various dimensions of temporary movement. By way of 
context, Section 2 begins with a concise review of the problems and issues involved in 
measuring population mobility, and distinguishing different forms of spatial behaviour. The 
body of the paper (section 3) then identifies nine discrete dimensions of population 
movement, each of which, it is argued, describe a particular facet of the phenomenon. These 
dimensions are: (i) movement intensity (ii) duration of stay (iii) frequency of movement (iv) 
periodicity (v) seasonality (vi) movement distance (vii) spatial circuits (viii) spatial 
connectivity and (ix) spatial impact. For the purposes of this paper, attention is confined 
primarily to the first five of these measures, in which the focus is directed to the temporal 
aspects of mobility. Each dimension is first defined and its significance in the study of 
temporary mobility explored. Measures that might be used for each dimension are then 
examined and their application illustrated using information from a range of sources. It should 
be stressed that the focus in this paper is confined to movements within a country, though 
many of the concepts and measures also have relevance to international movements. The 
paper draws particularly on data from the Australian Census of Population and Housing and 
the National Visitor Survey, but other proprietary sources and survey data bases are also 
employed.   
 
The task of assembling a comprehensive set of robust quantitative measures to capture the 
manifold complexities of temporary migration is an ambitious one. A single paper can do no 
more than sketch the boundaries of the task, explore the issues involved, and suggest a 
framework for solutions. The concluding section (section 4) summarises what has been 
learned to date, enumerates outstanding issues and identifies avenues for further work.     
 
2. Issues in measuring temporary mobility 
Migration scholars have long recognised the multiple issues and problems that beset the 
analysis and interpretation of population mobility. Building on a recent analysis by Bell et al 
(2002), at least five groups of problems can be identified. These derive from: 
(a) the definition of temporary moves 
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(b) the way such moves are measured 
(c) the time period over which the data are recorded 
(d) data quality, and 
(e) the division of space and measurement of distance.   
Each is discussed briefly below. 
 
2.1 Defining temporary moves 
Temporary moves are perhaps most readily defined as the complement of permanent 
migration: that is, as any spatial displacement that does not involve a permanent change of 
residence (Bell and Ward 2000). In reality, few moves are truly ‘permanent’ and the 
traditional mover/stayer dichotomy simply bifurcates a mobility continuum. For practical 
purposes, however, statistical agencies commonly adopt some time-based criterion to identify 
and define permanent moves. In Australia, for example, the ABS measures internal migration 
as a change of usual residence between two points in time, where usual residence is defined as 
the place at which an individual has lived for 6 months or more (ABS 2001). The other end of 
the time scale potentially creates greater difficulties because temporary mobility theoretically 
encompasses a wide range of daily activities, as well as more substantial moves that are less 
frequent but involve longer distances and durations. Smith (1989) advances a number of 
rationales for separating diurnal activities from those that involve one of more nights away 
from home, foremost among which is that the latter display greater seasonal variation and 
exert somewhat different impacts at the destination. The practice of differentiating daily trips 
from overnight stays is already well established in tourism statistics, though travel surveys 
generally apply some minimum thresholds for both distance and duration to daily trips (BTR 
2002: 57). Tourism analysts have also begun to recognise discrete categories of overnight 
travel, based on the number of days away from home. Indeed, concepts such as the short (1-2 
nights) and long break (3 nights plus) have rapidly become a central feature of the tourism 
lexicon, whereas few attempts have yet been made to classify overnight absences for reasons 
other than tourism. A common difficulty that undermines definition of all types of temporary 
movement is reliance on the concept of a single, fixed home base to which residents return 
(Behr and Gober 1982). Some of the most highly mobile groups – seasonal workers, 
travelling showmen, and those on extended touring holidays - simply have no recognisable 
‘usual residence’, while others – seasonal migrants, long-distance commuters, children in 
bipolar families – oscillate between two or more dwellings. Likewise, the notion of a single 
usual residence is scarcely meaningful to many Indigenous Australians whose life and 
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livelihood involves multi-locale relationships across a network of places (Taylor and Bell 
2004).      
 
2.2 Data sources and measurement issues 
There is no single, comprehensive source of data on temporary population movements which 
capture the full diversity of the space-time dynamics of such moves. As a result, analysts have 
been forced to draw on a variety of partial sources, for which mobility data are often a by-
product rather than the central focus of interest. One example is the Australian Population 
Census where comparison of place of enumeration and place of usual residence provides a 
unique, though highly selective, snapshot of the movement patterns and characteristics of 
people who spent Census night away from home (Bell and Ward 1998b). Tourism and travel 
surveys are purpose-built to capture travel behaviour and provide potentially much richer 
insights into the spatial and temporal dynamics of such moves. In Australia, for example, the 
National Visitor Survey collects data on the duration of stay in individual locations (visits) as 
well as the overall duration of a trip and the frequency of trips. Mode of travel, destinations, 
purpose of visit and a range of socio-demographic data are also collected (BTR 2002). 
Another approach to measuring temporary moves is to focus on destination areas. Tourist 
accommodation surveys provide a window on the size and seasonal variation in visitor 
numbers, generally reported in terms of visitor nights. Numerous symptomatic indicators can 
also be found that provide useful insights into the rise and fall of temporary populations in 
destination areas (ABS 1996; Smith 1994). In a similar way, statistical data on travel 
behaviour (eg intercity flights and passenger loadings) are indicative of the strength and 
spatial patterns of long distance travel, though not confined only to moves involving an 
overnight stay. Available data sources therefore measure varying aspects of temporary 
mobility in a range of different ways, presenting analysts with a challenging task of 
triangulating disparate data sources. 
 
2.3 Temporal issues 
The time interval over which migration is recorded is fundamental to the study of permanent 
moves (Kitsul and Philipov 1981), but it also impacts on the measurement of temporary 
mobility. In survey work one issue is the selection of an appropriate reference period, which 
needs to be long enough to capture infrequent travellers while avoiding the problems of recall. 
Richardson and Seethaler (1999) have proposed a method for reconstructing travel 
frequencies that relies simply on data for the latest trip, whenever conducted, but most 
surveys continue to adopt some intermediate time frame, generally around 1-3 months, as the 
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reference period. While fixed periods readily capture data on frequency of travel, surveys 
provide no simple way of identifying regularities in the pattern of mobility over space and 
time, such as weekly commuting (Green et al. 1999). Moreover, to qualify as regular 
behaviour suggests some minimum level of repetition, requiring a lengthy observation period. 
These issues become especially problematic in the case of travel that involves extended 
cycles, such as seasonal migration.  
 
Another challenge in the temporal domain arises from the seasonal nature of many forms of 
temporary movement. Continuous travel surveys are designed explicitly to capture seasonal 
variation, and locality-based collections on accommodation usage do a similar job. These 
provide a more balanced picture of temporary mobility than can be obtained from snapshots 
such as the Census, which pertain to a particular time of year. Still, the monthly reporting 
period commonly adopted in tourism and travel surveys also tends to obscure the variations in 
visitor numbers, both regular and periodic, that occur on a finer time scale, often linked to 
institutional seasonality.        
 
2.4 Data quality 
Problems of data quality affect all statistical collections, but mobility data present particular 
difficulties, both in terms of coverage and accuracy. By definition the most mobile members 
of the community are the most difficult to reach and evidence from the Census suggests that 
high mobility groups suffer the greatest undercount (ABS 2003). Because they are generally 
dwelling-based (BTR 2001), travel surveys also exclude those who reside in non-private 
accommodation (eg military camps, nurses quarters, student hostels), as well as the homeless, 
and others constantly on the move, or who have no regular address. In a similar way, 
accommodation surveys generally focus on commercial establishments and fail to capture 
people staying in private dwellings. Limitations in coverage therefore potentially understate 
the overall prevalence of temporary moves but also exclude particular forms of temporary 
mobility. By their very nature, travel surveys are also affected by sampling error. Since this is 
highest for small cell counts, it tends in particular to reduce the reliability of spatial data. Bias 
from non-response coupled with errors of recall further compound the problem. 
 
2.5 Spatial Issues 
Mobility is an inherently spatial phenomenon so careful attention is needed to the way 
distance is measured and space is divided.  Like all geographical research, mobility studies 
are affected by the modifiable areal unit problem (MAUP): spatial data and subsequent 
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analysis are fundamentally influenced by the number of units into which an area is divided, 
and by the zonal system used to divide the space. Following Wrigley et al. (1996) these are 
traditionally identified as the scale and zonation effects of the MAUP. In practice, the analyst 
generally has little choice of geography since the zonal system for data collection and 
dissemination is usually controlled by the data provider and may not be well suited to user 
needs, especially in the case of collections where mobility is not the primary focus. Variations 
between data collections, and changes in statistical geography over time, further prejudice 
compatibility in ways that can be difficult to reconcile (Blake et al. 2000). Spatially 
aggregated data also present problems for the calculation of travel distances. Migration 
scholars commonly compute straight line distances between the population-weighted 
centroids of origin and destination zones (Bell et al. 2002), but such estimates are affected by 
differences in the size and shape of regions (Rogerson 1990) and often represent a poor 
surrogate for the distances that migrants really travel. These problems are compounded in the 
case of temporary moves that involve multiple stages, especially for discretionary trips where 
distance minimisation is not a goal. In practical terms it is also unclear whether distance for 
temporary moves should be computed to cover the round trip, or simply the outward journey. 
The latter most closely matches the approach adopted for permanent migration, but the 
apogee of multistage trips is not easily defined. Internal consistency is perhaps best served by 
measuring both outwards and return journeys (to conform with more complex circuits) but 
this involves a subtle conceptual shift from the ‘spatial displacement’ measured in migration 
studies, to one in which the emphasis is on aggregate distance travelled.  
 
3. Dimensions of temporary population movement 
3.1 Movement intensity 
Movement intensities aim simply to capture the overall level, or incidence, of temporary 
population movements. While ostensibly simple, measurement of such intensities in practice 
is not entirely straightforward. One important choice is whether to focus on the number of 
movers, or the number of moves. Measured over a short interval the two figures will be 
similar but, as the reference period increases in length, the number of moves will increase 
more or less monotonically, whereas the count of movers will rise at a steadily declining rate. 
The difference represents the effect of repeat travel among chronic movers (Long and Bortlein 
1990). Both types of data provide useful insights into the extent of temporary mobility. The 
aggregate number of moves describes the overall level of activity within the system, which 
reveals the significance of different forms of travel and is crucial for capacity planning. Data 
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on movers, by contrast, allow the computation of intensities (rates) which show the proportion 
of the population who engage in temporary moves. Such rates indicate how the prevalence of 
mobility varies by age, sex and other demographic characteristics, and can reveal how 
changes in population size and composition influence shifts in the aggregate level of 
movement activity apparent from the raw data. Another indicator of overall movement 
intensity, commonly employed in the tourism industry, is the aggregate number of visitor 
nights. Like the total number of trips, this indicator simply represents an overall count of 
activity. It’s major advantage is as a measure of the impact of mobility that has meaning at a 
variety of spatial scales. At the local level, for example, comparison of visitor nights against 
accommodation capacity provides important data for facilities management, but total visitor 
nights also capture aggregate, system-wide travel activity.  
 
Table 1 summarises indicators of temporary movement intensity for Australia in 2001 derived 
from two key sources, the National Visitor Survey and the Census of Population Housing, and 
presents some intriguing results.  
 
According to the Census of Population and Housing, a total of 832,263 people were away 
from home on the night of 7th August 2001. This represented 4.4 per cent of the resident 
population, but the figure rises to just short of 5 per cent if attention is confined to those aged 
15 and over, to facilitate comparison with data from the NVS. The Census is scheduled to 
minimise the likelihood that people will be away from home and the snapshot provided by the 
Census may therefore not be representative of other times of year. However, the higher 
movement intensity suggested by the NVS data is a product of the different time frame 
adopted by two collections, rather than the date of the Census. Over the four week reference 
period used in the NVS, more than a quarter of respondents reported making at least one 
overnight trip away from home. The NVS data also report the number of trips made during 
the period and, because of the continuous sample design, this can be factored up to provide a 
count of trips over a full year. A trip can involve a single destination or multiple stops and the 
latter are identified in the NVS as visits. The total number of visits is therefore equal to or 
greater than the number of trips. Coupling these counts with the number of nights in each 
location generates an aggregate count of visitor nights that is numerically impressive (Table 
1). The NVS therefore assembles a range of data on temporary movements (moves) which, 
while not intrinsically meaningful as indicators of intensity, do, in combination, provide the 
basis to measure other critical dimensions of temporary mobility, as shown below.   
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While movement events and visitor nights can be factored up to any chosen reference period, 
the NVS does not report the matching figure on prevalence of overnight travel among the 
population over the twelve month period, and it is not clear that this can be readily derived 
from the way the information is collected in the survey. As noted earlier, the relationship 
between moves and movers is complex, and there is no simple means of deriving the latter 
from the former, though the key lies in the incidence of repeat moves, for which at least some 
data are available.     
 
The focus of this paper is confined primarily to aggregate measures but age is a key 
determinant of the propensity to move and prior research has revealed a marked difference in 
the age composition of temporary movers compared with permanent migrants (Bell and Ward 
2000). Figure 1 sets out two profiles, one drawn from the Census, the other from the NVS. 
Although differing markedly in scale, they display relatively similar movement intensities 
across all adult ages, which differs starkly from the sharp peak among young adults that is 
characteristic of permanent migration (Rogers and Castro 1981). One notable difference is the 
rapid fall in proportions moving beyond age 60 in the NVS data, compared with the rise in 
proportions away from home at older ages indicated by the Census. This probably reflects 
differences in coverage and data collection procedures. The Census is likely to capture a 
greater proportion of seasonal migrants, people temporarily in institutional settings (eg 
hospitals and nursing homes) and those not living in their own households (Bell and Ward 
1998c). One feature evident from both collections is the higher prevalence of travel away 
from home among males of working age, almost certainly due to their stronger representation 
in professional and managerial occupations, where mobility is high.     
 
3.2 Duration of stay 
Temporary moves, by definition, are of limited duration, and the length of trips is therefore a 
key dimension to be measured. Perhaps the simplest approach, and that most commonly 
reported in the tourism literature, is the average trip duration, computed simply by dividing 
total visitor nights by total overnight trips. Based on the data from Table 1, the mean duration 
of overnight trips in Australia in 2001 was 3.88 nights, slightly below the longer term average 
of 4 recorded since 1998 (BTR 2003: 11). In practice the mean is a poor measure of travel 
behaviour, since the duration of overnight travel is highly skewed. Three out of ten overnight 
trips involve just one night away from home and another 28 per cent are of two nights 
duration. Less than 10 per cent of all trips involve stays of more than 7 nights but the 
distribution has a long tail, with a small number of extended trips. In this situation, the median 
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represents a more reliable summary measure than the mean, and for 2001 this computes to 
just 1.77 nights, which is less than half the arithmetic average. Figure 2 shows the distribution 
of trips by nights away from home for the three main purposes of travel identified in the NVS 
and it is clear that short distance moves predominate in all cases. It is also evident that trip 
length varies with purpose of travel: the median duration of stay is shortest for business trips 
(1.45 nights), slightly higher for VFR travel (1.65 nights) and largest in the case of journeys 
for holidays and leisure (2.01 nights).  
 
Figure 2 displays data on duration of trips, but similar calculations can be made using data on 
visits - the duration of stay in a single destination. Since visits are a constituent part of trips, 
the median duration of visit is inevitably shorter, but data from the NVS indicate that the 
difference is small: a median of 1.62 nights for visits, compared with 1.77 nights for trips.   
 
Despite the predominance of short durations of travel, the NVS identified more than 7.4 
million trips lasting more than a week, and these take on particular importance for two 
reasons. First, they make a disproportionate contribution to the aggregate number of visitor 
nights, making up two-fifths (41 per cent) of all visitor nights compared with less than 10 per 
cent of trips. Secondly, long trips are more likely to involve multiple destinations and 
therefore reflect the more complex spatial and temporal circuits that characterise an important 
component of temporary mobility.  
 
3.3 Frequency of travel 
A third key dimension of temporary mobility is its repetitive nature. Over the course of a year, 
individuals make a variety of trips for a range of purposes involving stays of one or more 
nights away from home. As with data on duration, frequency might be measured in relation to 
trips or visits, but the former seems more intuitive and useful. A more significant concern is 
the length of the reference period over which travel behaviour is measured, since this will 
inevitably constrain the number of moves that can be captured. This is important because 
movement frequencies, like proportions moving, cannot simply be ‘factored up’ to reflect 
behaviour over a longer period.        
 
The NVS utilises a four week reference period for overnight moves and data for 2001 are 
reported in Table 2. The results suggest that over this length interval a comparatively small 
proportion of the population made multiple moves. Of the 28 per cent of people who made an 
overnight trip, only one in five reported travelling more than once and 93 per cent made just 
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one or two trips. The number of chronic movers is small and subject to high sampling error. 
Nevertheless, those making three moves or more accounted for fully one fifth of all overnight 
trips.    
 
Measured over a longer reference period, the proportion of the population making at least one 
trip could be expected to rise, and the average number of trips made by each mover would 
also increase. What is not so readily apparent is how the frequency distribution would change 
as the reference period lengthens. Given a sufficiently long interval, all but a small proportion 
of respondents could be expected to make at least one trip, and those already captured by a 
four week period will steadily increase their trip count, probably on a monotonic basis. It is 
the travel behaviour of those who reported not moving within the four week interval that 
therefore seems to hold the key to a more general understanding of repeat travel behaviour. 
This may best be tackled by statistical modelling, rather than further data collection.  
 
Irrespective of the length of the reference period, there is a need for robust summary 
indicators to capture the extent of repeat movement. In this case, perhaps the most 
straightforward approach is to calculate measures of central tendency similar to those 
employed for the data on duration of stay. In this case, following Bell’s (1996) analysis of 
chronic migration the mean number of moves would be calculated per mover 
(5,771,000/4,308,000=1.34) rather than per person (5,771,000/15,538,000=0.37). Similarly, 
because so little repeat mobility is captured, the median number of moves is not a meaningful 
statistic.  
 
3.4 Periodicity 
Much overnight travel simply represent a response to occasional need or opportunity and 
appears to follow no discernible pattern. There are many types of movement, however, that 
display much more regular sequences in space and time, and it is these that are generally 
referred to under the rubric ‘circulation’ (Chapman and Prothero 1983). In the domain of 
work-related mobility, examples of this form of travel include the long distance weekly 
commuting of British businessmen described by  Green et al. (1999) and the fly-in-fly-out 
(FIFO) movements of workers at remote Australian mining sites reported by Houghton 
(1993). In the tourism context, weekend travel to second homes (Hall and Muller 
forthcoming) and seasonal migration of the elderly (Mings 1997) are obvious examples. What 
underpin all these forms of movement are repetitive patterns of spatial behaviour that display 
regularities both in the timing of the moves and in their spatial structure. The key to 
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quantifying the temporal dimension of this cyclic travel is to develop measures that capture its 
overall periodicity. This is by no means a straightforward task, because periodicity in this 
context comprises three distinctive elements: frequency, timing and duration.   
 
Despite the longstanding recognition of circulation as an element of mobility in the 
developing world, remarkably little attention appears to have been given to quantifying its 
periodicity. One contribution which addresses at least two of the elements identified above is 
provided by Taylor (1986). Building on the idea of life lines originally developed by 
Hagerstrand (1963), Taylor posits two simple indices of circulation. The first captures the 
number of cycles of movement that occur within a defined time interval, t, where a cycle is 
measured as one completed circuit from the time of departure from home on circuit one, to the 
point of imminent departure again on circuit 2 (described by the sequence A-B-C-D in Figure 
3). Taylor denotes this as the frequency of movement,  f. Taylor’s second index, p, calculates, 
quite simply the proportion of the total time, t, spent away from home. Frequency is 
effectively measured on an open-ended scale, ultimately constrained only by the value 
selected for t,  whereas p must lie in the range 0 ≥ p ≥ 1 where, as p Æ 1, time away from 
home is maximised.  
 
Taylor (1986) used the indices to track the evolution of circular mobility among mine workers 
in Botswana over a number of years and represented the results as overlapping histograms on 
a graph with two separate y axes.  However, the indices lend themselves equally to 
comparison of different mobility regimes, in which case representation on an x-y scatter graph 
is perhaps more useful.    
 
Empirical data on time sequences of circulation are scant, but some information is available 
for long distance commuting among miners (Gillies et al. 1997), and Figure 4 combines this 
with hypothetical data for a number of other well recognised forms of circular mobility. The 
underlying data are set out in Table 3. The examples display a pattern that is widely scattered 
across the two axes and clearly differentiates the varying forms of cyclic movement. The 
lower left quadrant captures temporal behaviour that involves relatively long cycles, of which 
only a small proportion is spent away from home, such as regular annual holidays. Moving to 
the right along the x-axis reduces the length of the cycle and hence raises the frequency of 
movement. The graph therefore distinguishes the business woman who makes a 3 day trip 
once a month, from her peripatetic partner who works interstate one day each week. Located 
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higher on the graph, the weekend-home-owner in this example makes use of his asset 
throughout the summer months. This places him midway along the scale of completed circuits 
but generates an aggregate period away from home very similar to the illustrative seasonal 
migrant who, in this case, moves north in search of the sun for three months each year. In the 
upper right quadrant are forms of circulation that involve relatively short cycles of which a 
high proportion is spent away from home, the classic example being weekly commuters, who 
live near work from Monday to Friday, travelling ‘home’ only at weekends. Also plotted are 
the coordinates for FIFO workers in the mining sector on three distinctive roster systems. 
Roster 1, now the most common in Queensland, involves two weeks on and one week off, 
generating 16 complete cycles per year with two-thirds of the time away from home. Roster 2 
is a more intensive schedule of 4 weeks on for one week off reducing the number of cycles to 
9.6 but raising time away to 80 per cent. Roster 3, which is more commonly characteristic of 
mine management, involves a quite different structure based around short, symmetric cycles.   
Figure 4 presents archetypes that will not be readily found in empirical data. Moreover, 
Hagerstrand’s lifelines were originally devised for use with individuals rather than aggregates. 
Nevertheless, the concepts are readily adapted for use with aggregate data and the measures 
described above computed as means with associated standard deviations, would provide the 
basis to identify a zone on Figure 4 to describe a particular form of behaviour in place of the 
current nodal value. Standard deviations might also accompany the means as numeric 
indicators, but in terms of periodicity it is the pairing of frequency with time away that 
captures the essential structure of cyclic movements.  
 
What these measures do not encapsulate is the precise timing of the circuits. Most forms of 
circular mobility are associated with a particular activity that dictates the sequence of days 
spent at home and away. Weekly commuting, for example,  is conventionally structured 
around the standard working week, although the precise day of travel between weekend and 
weekday residences may vary (Green et al. 1999). Use of weekenders responds to similar 
constraints but with the spatial outcome inverted. In practice these sequences may be more 
readily explained by graphical representation as illustrated in Figure 5, rather than by 
summary statistics. Visualisations of this type can also help draw attention to the variability 
inherent in some forms of cyclic behaviour, such as the timing of days away among regular 
business travellers. In general, however, temporal variations in mobility are better considered 
under the heading of seasonality.  
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3.5 Seasonality 
For the tourist industry, seasonality is an ever-present phenomenon, but one that has been 
seen primarily as an obstacle to overcome. Similarly, for the statistician, seasonal variation is 
largely white noise that needs to be eliminated to uncover the underlying trend. Recently, 
however, there appears to be growing recognition that seasonality is of interest as a 
phenomenon in its own right and more focused attempts are being made to develop 
quantitative measures that capture its variation (Lundtorp 2001, Koenig and Bischoff 2003). 
Koenig and Bischoff (2003) set out a battery of nine separate indicators that measure discrete 
aspects of seasonality with varying degrees of sophistication. These can be divided into two 
main groups: (a) simple summary statistics that measure the degree of variation across time 
periods, generally within a single year, and (b) more complex indicators that measure the 
persistence of the seasonal pattern from year to year. Koenig and Bischoff (2003) use the 
measures to compare seasonal patterns by visitor type in Wales with other parts of Britain 
using monthly data for the period 1994-1999. We have replicated their analyses using 
Australian data drawn from the NVS for 1998-2002 (Charles-Edwards 2003) and selected 
results are reported here. 
 
The starting point for investigation of temporal variation must be a seasonal plot, and this is 
presented for 2002 for the three main categories of travel in Figure 6. The results reveal 
marked differences that are well known within the travel industry: a peak in holiday travel in 
January with a subsidiary peaks in April and October reflecting holiday periods; a broadly 
similar pattern for VFR travel, but with the Christmas peak covering December as well as 
January; but a contrasting pattern for business travel, characterised by low activity at the start 
of the year, rising to a gentle peak between August and October, then tailing off again in 
December. How well is this captured by summary indicators?   
 
   
Table 4 reports three summary measures of monthly variation in travel over the period 1998-
2002. The coefficient of variation (CV) is calculated simply as the standard deviation divided 
by the mean, and effectively measures the dispersion of a dataset around its average value, 
expressed as a percentage of that mean. Higher values therefore reflect greater dispersion. 
While the CV is easy to compute and sensitive to the overall variation in monthly values, it 
has no inherent upper limit and can therefore be difficult to interpret in isolation. However, 
comparisons between travel types are valid and informative. Table 4 reveals that the CV 
assumes low values for all three types of travel, but with somewhat higher seasonality in trips 
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for holidays and leisure, compared with VFR or business travel. The Gini coefficient is used 
widely in geography and economics to measure  inequality and compared with the CV it is 
less influenced by extreme values. While more complex to compute (Koenig and Bischoff 
2003 provide one equation) it has the advantage of natural bounds (zero to one), with values 
closer to zero indicating less seasonality. For Australian travel (Table 4), the Gini confirms 
the result derived from the CV, but de-emphasises the greater seasonality of holiday travel, 
suggesting that the CV is more sensitive to the January peak. The third of the summary 
measures identified by Koenig and Bischoff (2003), the Seasonality Indicator (SI), is a 
relatively coarse measure calculated simply as the mean divided by the maximum monthly 
value. While this takes no account of month to month variations, it has the singular benefit for 
tourism studies of measuring utilisation as a proportion of total capacity. As with the Gini 
coefficient, the SI has an upper bound of 1 though, somewhat confusingly, values of SI 
approaching unity denote less, rather than more, seasonal variation. Taking this into account, 
the results in Table 4 reinforce the picture provided by the CV and Gini, indicating greater 
variability in holiday travel.       
 
Drawing on Drakatos (1987), Koenig and Bischoff (2003) also suggest use of a concentration 
index to identify the proportion of annual activity occurring in the peak season, but in their 
analysis identification of the peak is a subjective judgement. While it would seem feasible to 
develop and implement more objective criteria to differentiate the peak using a heuristic 
search routine, that idea cannot be pursued further here.        
 
4. Conclusions 
Understanding of mobility behaviour depends, to a significant degree, on access to 
appropriate, reliable data. Scholars concerned with permanent migration, and those who focus 
on patterns of daily travel have been well served in this regard, with a range of robust 
statistical sources. Data on temporary mobility are much less extensive, and this, together 
with the complexity of the issue, has significantly inhibited progress in understanding. While 
knowledge of some specific forms of mobility behaviour has clearly advanced, what has been 
lacking is any sense of the overall spatial and temporal structure of temporary population 
movements, within which these can be situated.  
 
This paper has taken some first steps to address this deficiency by reviewing the problems and 
issues that beset analysis of this form of movement, and evaluating a series of quantitative 
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measures that might be employed to capture its key characteristics. Nine separate facets of 
mobility were identified and a range of measures described for each. For the purposes of this 
paper, attention was confined primarily to the time dimension of temporary movement, with 
only a brief summary of issues and measures related to space. Nevertheless, it is clear that 
strong functional links exist between the temporal and spatial domains, and that the temporal 
facets of overnight travel are intricately interwoven. Thus, it has been shown how frequency 
and duration combine to generate distinctive periodicities in the sequence of spatial 
behaviour, while coupling movement intensity (number of trips) to mean duration of stay 
delivers aggregate visitor nights, one of the most common of tourism indicators.  
 
Several measurement issues have been identified that remain to be resolved. Most pressing, 
perhaps, though probably least tractable, is to determine the proportions moving over varying 
periods of time, and the associated movement frequencies, an issue that depends on the link 
between moves and movers. Notwithstanding Koenig and Bischoff’s (2003) useful 
contribution, measures of seasonality also merit further creative scrutiny. A parsimonious 
measure that differentiates the diversity of cyclic travel patterns would also be a valuable 
addition.  
 
As might be anticipated, some measures appear to shed greater light on particular types of 
movement, or aspects of the process, than do others. In particular, it seems useful to 
distinguish at least three different spatial domains on which attention might be focused: (i) the 
national level, where concern is with the overall incidence and spatial structure of mobility; 
(ii) destination areas, for which the intensity and temporal dynamics of visitation are the 
primary concern; and (iii) patterns of movement, which direct interest to the way sequences 
and circuits link places and spaces through time. While a case might also be made to examine 
areas of origin, these seem of less direct interest for analysis or policy, except in conjunction 
with areas of destination.  
 
Elaboration of the nine dimensions of temporary movement and their associated measures 
seems warranted before allocation of measures to spatial domains can reliably be attempted. 
As in the case of permanent migration, widespread debate among producers and users is 
needed to determine the most useful and reliable measures (Bell et al. 2002). If further 
progress is to be made, however, the most crucial priority is the assembly of appropriate data 
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for a multiplicity of temporary movements to enable systematic testing of the various 
indicators that have been proposed.     
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Table 1: Measures of intensity of temporary movement, Australia, 2001 
Measure Source Reference 
period 
Count Rate1  
Persons away from home (total)2 Census Point in time 832,263 4.43
Persons away from home (aged 15+) Census Point in time 737,720 4.97
Persons making an overnight trip 
(15+) 
NVS Four week 
period 
4,315,000 27.76
Total overnight trips (aged 15+) NVS Four week 
period 
5,771,000 na
Total overnight trips (aged 15+) NVS Full year 74,585,000 na
Total visits (aged 15+) NVS Full year 87,555,000 na
Total visitor nights (aged 15+) NVS Full year 289,644,000 na
Source: ABS 2001 Census (unpublished data), BTR (2002) 
Notes: (1) percent of population (2) excludes overseas visitors 
 
 
Table 2: Temporary movement by number of moves, people aged 15 and over, 
Australia, 2001 
Percentage of Number of 
trips in a four 
week period 
Persons 
(thousands) Population Movers Moves 
0 11,230 72.3 0.0 0.0 
1 3,433 22.1 79.7 59.5 
2 570 3.7 13.2 19.8 
3 163 1.0 3.8 8.5 
4 88 0.6 2.0 6.1 
5+ 54 0.3 1.3 6.2 
Total 15,538 100.0 100.0 100.0 
n(000) =  15,538 4,308 5,771 
 
Source: BTR National Visitor Survey 2001 (unpublished data) 
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Table 3: Cyclic characteristics of hypothetical forms of circular mobility 
Type of circulation 
Number 
of cycles 
per year 
Length 
of cycle 
Time 
home 
Time 
away 
Duration 
of cyclic 
pattern 
Proportion of 
cycle away 
from home 
Seasonal migrant 1 One year 9 months 3 months Full year 0.75 
Weekender 26 1 week 5 days 2 days Six months 0.29 
Weekly commuter 48 1 week 2 days 5 days Working year 0.71 
Holiday maker  1 One year 48 weeks 4 weeks Full year 0.08 
FIFO Roster 1 16 3 weeks 1 week 2 week Working year 0.67 
FIFO Roster 2 9.6 5 weeks 1 week 4 weeks Working year 0.80 
FIFO Roster 3 42.1 8 days 4 days 4 days Working year 0.50 
Regular business 
traveller 48 7 days 6 days 1 day 
Working 
year 0.14 
Occasional business 
traveller 12 4 weeks 25 days 3 days 
Working 
year 0.11 
 
 
Table 4: Indicators of seasonality in Tourism by purpose of travel, Australia, 1998-2002 
Purpose of travel Coefficient of variation 
Gini 
Coefficient 
Seasonality 
Indicator 
Holidays / leisure  0.28 0.12 0.56 
VFR 0.17 0.09 0.74 
Business  0.16 0.08 0.81 
All trips 0.15 0.07 0.72 
 
Source: Source: BTR National Visitor Survey (unpublished data) 
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Figure 1: Age-sex intensities of temporary movement, Australia, 2001 
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Source: ABS 2001 Census (unpublished data), BTR (2002) 
 
 
Figure 2: Duration of stay, domestic overnight trips, Australia, 2001 
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Source: BTR National Visitor Survey 2001 (unpublished data) 
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Figure 3: Life-line of hypothetical circulator 
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Source: modified after Taylor 1986 Figure 1. 
 
 
Figure 4: Frequency and duration away for selected types of circular mobility  
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Source: Table 3. 
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Figure 5: Illustrative space-time lifelines for selected forms of cyclic mobility  
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Figure 6: Seasonal plot of overnight travel by purpose of visit, Australia, 2002  
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Source: Source: BTR National Visitor Survey 2002 (unpublished data) 
 
 
